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We comment on Daya Bay’s latest definition of the effective ∆m2 for short baseline reactor ν¯e
disappearance experiments used in [1].
In [1], Daya Bay (DB) uses their latest definition of
∆m2ee which obfuscates the simple relationship between
such an effective ∆m2 and the fundamental parameters
of the neutrino sector. Furthermore, this definition of
∆m2ee is baseline divided by neutrino energy (L/E) de-
pendent. Dependence on L/E implies dependence on the
proper time between production and detection of the ob-
served neutrinos, i.e. the proper age of the neutrinos
[2]. This new definition is approximately constant for
the Daya Bay experiment (L/E < 1 km/MeV), unlike
DB’s earlier definition, [3]. However, for the JUNO ex-
periment (6 < L/E < 25 km/MeV), currently under
construction, this new definition has a ∼ 1% jump be-
tween smallest and largest L/E values for the observed
neutrinos. The expected precision on the measurement
of ∆m2ee at JUNO is 0.5%, see [4], and therefore compa-
rable in size to this jump.
Daya Bay’s latest definition of ∆m2ee is given by
∆m2ee(DB2) ≡
∆m232 +
2E
L
arctan
(
sin 2∆21
cos 2∆21 + tan
2 θ12
)
(1)
using ∆jk ≡ ∆m2jkL/(4E), see [5]. ∆m2ee(DB2) is clearly
L/E (proper time of the neutrino) dependent and it is
far from transparent the relationship to the fundamental
neutrino parameters.
The original definition of an effective ∆m2 for νe disap-
pearance experiments, ∆m2ee, given by Nunokawa, Parke
and Zukanovich Funchal (NPZ) , is simply [6]
∆m2ee(NPZ) ≡ cos2 θ12∆m231 + sin2 θ12∆m232 , (2)
= ∆m231 − sin2 θ12∆m221 = ∆m232 + cos2 θ12∆m221 .
The L/E independence of this definition is manifest and
so is the relationship to the fundamental parameters of
the neutrino sector. ∆m2ee(NPZ) is “the νe average of
∆m231 and ∆m
2
32”. RENO uses this definition [7].
Since there is no review of ∆m2ee in the PDG, clarifi-
cation of the relationship between these different defini-
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tions of ∆m2ee is pertinent for understanding short base-
line reactor neutrino oscillation physics. To start, con-
sider the small and large L/E limits of ∆m2ee(DB2): for
L
E  2pi∆m221 ≈ 15 km/MeV (∆21  1),
∆m2ee(DB2) = ∆m
2
ee(NPZ) (3)
+∆m221 (cos 2θ12 sin
2 2θ12/6) ∆
2
21 + ...,
whereas for
L
E
≥ 2pi
∆m221
≈ 15 km/MeV one finds
∆m2ee(DB2) ≈ ∆m231 . (4)
In Fig. 1, the ratio of ∆m2ee(DB2) to ∆m
2
ee(NPZ)
is plotted as a function of L/E. Clearly, for the Daya
Bay experiment, L/E < 1 km/MeV, these two definitions
are essentially identical as the second term in eqn. 3 is
always smaller than 1o/oo of ∆m
2
21. Whereas for the
JUNO experiment, 6 < L/E < 25 km/MeV, there is a
significant jump, ∼1%, in the value ∆m2ee(DB2) between
the smallest and largest L/E.
FIG. 1: The ratio of ∆m2ee(DB2) to ∆m
2
ee(NPZ) verse L/E
for the normal ordering (NO) and the inverted ordering (IO).
The horizontal black lines, labelled Daya Bay and JUNO,
show the L/E ranges of these experiments. The vertical black
line, labelled JUNO, represents the fractional uncertainty ex-
pected from the JUNO experiment (the vertical position was
arbitrarily chosen for illustration purposes only). The vertical
dotted lines are at ∆21 = pi/2, pi, from left to right.
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2In summary, Daya Bay’s new definition of ∆m2ee, eq.
1, does not manifestly show the simple relationship to
the fundamental parameters of the neutrino sector for
short baseline reactor experiments, such as Daya Bay and
RENO. Nor is it useful for future medium baseline exper-
iments like JUNO due to the ∼1% jump, precisely in the
L/E range of this experiment [9]. The original definition
of ∆m2ee, eq. 2, is clearly L/E independent, the rela-
tionship to the fundamental parameters of the neutrinos
sector is manifest and useful for both the short, Daya
Bay and RENO, and medium baseline, JUNO, reactor
neutrino experiments.
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